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Cortical cholinergic neurons are critically involved in cognition and 
the loss of these neurons is believed to contribute to the cognitive 
deficits associated with aging and Alzheimer’s disease. The lack of 
therapeutic efficacy of traditional cholinomimetics has led some to 
question the relationship between cortical cholinergic activity and 
cognition. However, we believe that research on the functions of 
cortical acetylcholine (ACh) suggests that stimulating cortical 
cholinergic receptors should only be effective when it occurs in close 
temporal contiguity with activitation of basal forebrain and cortical 
afferents. We employed in vivo microdialysis in awake animals to 
study the modulation of cortical ACh efflux in a fashion that does not 
dissociate the muscarinic receptors from critical basal forebrain and 
cortical activity. This was achieved with benzodiazepine receptor 
(BZR) ligands that positively and negatively modulate the level of 
GABAergic inhibition on basal forebrain cholinergic neurons. Rats 
were equipped with microdialysis probes in the frontoparietal cortex. 

The ability of systemic and intrabasalis injections of BZR agonists 
(positive modulators) and BZR inverse agonists (negative modulators) to 
affect cortical ACh efflux was determined under standard (i.e, non¬ 
activating) conditions and after the rats were entrained to associate 
exposure to darkness with a palatable food. The following results were 
obtained: (1) neither class of BZR ligand affected cortical ACh efflux 
under "non-activating" conditions, (2) entrainment to darkness/food 
stimulated ACh efflux, (3) BZR agonists blocked darkness/food-induced 
ACh efflux whereas BZR inverse agonists potentiated this release, 

(4) intrabasalis injections of BZR ligands was sufficient to reproduce the 
effects above, and (5) the ability of darkness/food and BZR inverse 
agonists to stimulate ACh efflux was seen in animals sustaining a partial 
deafferentation of cortical cholinergic innervation with the selective 
immunotoxin 192 IgG-saporin. 
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